Materials and Methods
The membranes were air-dried at 25'C for iO mm.
Purified reductase-blotted membranes were cut into strips, washed briefly in PBS, and immersed in 3 ml of 3 N NaOH at 30'C for 3 hr. The strips were removed and the remaining solution was mixed with 10 ml of 20% (w/v) trichloroacetic acid. The mixture was centrifuged at 3000 x g for 10 mm at 4'C, and the precipitate was dissolved in 1 ml of 1 N NaOH. Then the protein content was measured.
Secondary antibody-blotted membranes were immersed in 20 ml of PBS containing 3 mg of diaminobenzidine (DAB) and 0.03% (v/v) hydrogen peroxide (DAB solution) at 20'C for 2, 5, 10, 20, 30, or 60 mm (conven- was immobilized on an NC membrane. The blotted membrane was immersed in the blocking solution at 4'C for i hr, air-dried, and cut into small strips. The strips corresponding to 20 tl of the solution, 10 tissue sections or 20 uI of the solution were added to 1 ml of PBS in a plastic tube containing the primary antibody (0.5 mg/mI), kept at 4'C for i2 hr, and centrifuged at 11,000 x g for iS mm at 4'C. Figure  2B ). Although the DAB/imidasole method showed an almost linear relation between the intensity and the amount, the actual measurements were rather different (r = 0.94;p<0.i)( Figure  2B ). The 4-chloro-1-naphtholmethod gave weak immunostaining (r = 0.96; p<0.05)( Figure  2B ). in incubation medium. One stained spot on the membrane (0.5 mm3 = 0.5 RI) contained 50 ng ofthe primary antibody (anti-rat NADPHferrihemoprotein reductase-rabbit lgG). In this experiment, absorbance (testblank) was used as specific absorbance.
Values are means ± SD for five measurements.
(B) Relationship between the amount of NADPH-ferrihemoprotein reductase on the NC membrane (20 ng/spot) and the concentration of the primary antibody in incubation medium. The membranes were incubated with various concentrations of the primary antibody and then reacted with the secondary antibody
(1 mg/mI). Values are means ± SD for five measurements. (C) Relationship between the amount of NADPH-ferrihemoprotein reductase and the specific absorbance.
Various amounts of the reductase blotted on the NC membrane were reacted with the primary antibody (#{149} , 0.5 mg/mI; 0, 0. antibody is required for the immunoreaction to follow saturation kinetics.
When
the reductase was incubated with the primary antibody diluted i:20 (0.5 mg/mI), the relation between the amount of reductase and the specific absorbance fitted in a straight line which passed through the origin ( Figure 3C ). When the primary antibody diluted (Did) where Ec = apparent extinction coefficient, and D and d = lengths oflight pass (D = 1 cm; d = thickness ofNC membrane). Therefore, an apparent extinction coefficient is:
When the primary antibody diluted 1:20 and the secondary antibody diluted 1:18.6 were used for the reaction, z OD ofO.5 from NC membrane corresponded to 3.11 x i0 mol of the reductase per liter, as calculated from Figure 3C . The thickness of the membrane was 70 lim. When these values are substituted into the equation (2), the apparent Ec is:
Ec (i mor' . cm') = 0.5 . (10 /70)/3.11
x i0 = 2.30 x 108
(3).
Histochemical Results
When paraffin sections were incubated with the primary antibody (0.5 mg/mi) at 20'C for 60 mm or at 4'C for 12 hr, there were linear relations between the extinction of the reductase and the section thickness ( Figure  6A) . Assuming that the reductase content in serial sections is constant, Beer-Lambert's law holds for the immunoperoxidase staining. When frozen sections were stained under the same conditions, the relations were curvilinear ( Figure   6B ). Figure  7A) , and that the enzyme decreased in the following order: perivenous zone, intermediate zone, periportal zone (14/50) ( Figure  7B ). In some lobules, however, the reductase was abundant exclusively in the perivenous zone and was scarce in intermediate and periportal zones (9/50) ( Figure  7C ), or was moderate throughout the lobule (9/50) ( Figure  7D ). There was no difference in the specific absorbance and functions different from those ofother perivenous hepatocytes (7,1 1). 
Comparison of Secondary Antibodies
The relationship between the amount of peroxidase-labeled antibody and the specific absorbance is shown in Figure  8A . When
IgG+A+M
(1 mg/mI) was used as secondary antibody, the reiationship between the amount of the reductase and specific absorbance fitted in a straight line ( Figure  8B ). Apparent Ec derived from IgG+A+M was 1.74 x 108. IfF(ab) (0.6 mg/mI) was used, the relation was linear up to 0. 5 1 tM of the reductase (20 ng/spot), and then leveled off. Apparent Ec measured from the linear region was calculated to be 1.20 x 108. with the small spot size.
In the present results, perivenous hepatocytes contained 1.5 times as much reductase as those in the periportal hepatocytes. Smith
